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No. 788.,112.

Patented April 25, 1905,

NITED STATES PATENT OF¥FFICE.

HARRY R. -MASON, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE WESTING-
HOUSE AIR BRAKE COMPANY, OF PITTSB URG, PENNSYLVANIA, A COR-

PORATION OF PENNSYLVANIA.

FLUID-PRESSURE BRAKE.

N—

SPECIFICATION forming part of Letters Patent No. 788,112, dated April 29, 1905.

Application filed June 26,1903, Serial No. 163,222,

Lo all whom 78 ey conecern:

Be it known that I. Harry R. Maso N, a4 Clti-
zen of the United States, residing in Chicago,
county ot Cook, State of Illinois, have in-

in luid-Pressure Brakes, of which improve-
ment the fotlowing is a specitication.
This Invention relates to Huid - pressure

improved valve device which may be oper-
ated siccording to the weight or load on the
car for securing either light braking power
or heavy braking power.

It 1s well known that in order to secure :
maximum braking effect on cars, and par-
ticularly freight-cars, under all conditions of
load it is necessary to provide means for Ulv-
ing alight braking power on cars when em DLy
and for greatly increasing the brakine power
when the cars are loaded. For this purpose
It has heretofore been proposed to acljust the
system for a high brake-cylinder pressure
suthiclent to give the desired braking effect
for a loaded car and to provide the brake-cyl-
inder with a safety or blow-down valve hayv-

ing a cock or valve device adapted to be ad-
justed to " heavy-load” position for cutting

out the safety-valve connection and adjusted
to light-load ” position for cutting in the
satety-valve, so as to blow down the cylinder-
pressure to a degree for safely braking the
empty car without danger of sliding the
wheels. It hasalso been proposed to provide
an additional or supplemental reservoir with
a valve device adapted to be set in lieht-load
position for cutting off communication be-
tween the auxiliary and the supplemental res-
ervolrs for braking the car when empty and
adapted to be set in heavy-load position for

40 opening communication between said reser-

45

volrs, thereby Increasing the reservoir ca-
pacity and the brakine power for the car
when loaded.  Various other means - such as
an addivional brake-cylinder, an expansion-
chamber, varying leverage, &e.—have been
devised for securing increased braking power
on heavily-loaded cars, and with nearly all

of such apparatus a valve device or other |

brakes, and has for its object to provide an-

!

system to secure either the light-load or t

means 1s used for cutting in or out certain

ports or connections in order to adjust the
he

heavy-load braking power.
vented a certain new and usetul Improvement

A ) — e —

According to this invention the valve de-
vice 1s normally set in the heavy-load DOSI-
tion, but is adapted to be adjusted to its light-
load position on empty cars and to be auto-
matically held in said light-load position dur-
ing the period of light braking or until the
system 1s relieved of Huid under pressure.

In the accompanying drawings, Figure 1 isa
tongitudinal sectional view of a portion of a
car, showing one form of my invention ap-
plied thereto; Fie. 2, a central section of this

form of valve device, taken at right angles to

the view shown in Fig. 1; Fie. 8. a section
of the valve-chamber, showing a plan of the
ports 1n the valve-seat; Fig. 4. a face view of
the slide-valve; Fig. 5, a plan of a car-brake
equipment, showing a moditied form of my
mvention; Fig. 6, a central vertical section
of the valve device and lift-eylinder of
Fig. 5; Fig. 7, a central section of 2 portion
of the valve device, taken at right angles to
the section shown in Fig. 6; Fie. 8, an end
view of the valve-casing shown in Fig. 7:
Fig. 9, a scction of the slide-valve chamber,
showing thearrangement of partsin the valve-
seat: and KFig. 10, a face view of the slide-
valve.

Referring now to the construetion shown on
Sheet 1 of the drawings, my improved valve
device comprises a casing 1, containing pis-
ton-chambers 2 and 3 and slide-valve cham-
ber 4, in which are located the pistons 5 and
3 and slide-valve 7, the latter being connected
to the stem 6 of the piston 5 and one end of
the stem 9 of piston 8 extending into and slid-
Ing within a recess in the end of the stem 6.

The slide-valve 7 is provided with cavities 23

28 for controlling certain ports 21 and 22
and 27 and 24 in the slide-valve seat.

A spring 19, bearing upon the outer side of
piston 5, extends into the hollow end 18 of the
cap 17 and normally keeps the piston and slide-
valve in the position shown with all ports
closed. A casing 10 is secured against the

and
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opposite end of the valve-casing and contains |

a piston-chamber 12, in which is located pis-
ton 13. having a stem 16 extending through
4 bearing into engagement with the end of
stem 9 of piston 8, the chambers on adjacent
sides of pistons 8 and 13 being open to the at-
mosphere through ports 14 and 15, while the
outer end of piston-chamber 12 is closed by
cap 11. It will be noticed that the pistons d

and 8 are of substantially the same size, while

piston 13 has a much larger area.
As a means for operating my improved
valve device according to the weight of the

load on the -car I provide a lift-cylinder 34,

having a piston 35 connected to a lifting-le- -

ver 36. which may be connected up in any
convenient or desirable manner for lifting a
portion of the car-body-—such as shown, for
instance, in Patent No. 455,902, of J uly 14,
1891.
- My improved valve device 1s preferably se-
cured directly to the side of the lift-cylinder,
as shown in Fie. 1, though it may be con-
nected in any other way, if desired, and a
port or passage 32 leads from the upper end
of the lift-cylinder to port 22 in the slide-
valve seat, while port or passage 33 leads from
the middle portion of the lift-cylinder to the
outer end of piston-chamber 12. A port or
passage 31 leads from the port 27 in the valve-
seat to the chamber 2 on the outer side of the
piston 5, and a small equalizing-groove 20 1s
tormed in the bushing around sald piston at
‘+q inner or normal position, as shown 1n Fig.
9. The port 21 communicates with passage
29. leading to the satety or blow-down valve
30, which may be connected to the side of the
casing, as shown in Fig.1. The port 24 leads
directly to the atmosphere, as indicated in
dotted lines in Fig. 2. The pipe 26, commu-
nicating through opening 25 with the slide-
valve chamber 4, leads from some source ot
fluid - pressure supply of the brake system,
such as the train-pipe or auxiliary reservoir,
and for the purpose of illustration it 1s shown
connected to the auxiliary reservoir 38. A
pipe 37 leads from the brake-cylinder 39 to
the upper end of the lift-cylinder 34. Any
desired source of fluid-pressure may also be
used for operating the piston 35 of the lift-
cylinder; but 1 prefer to employ the brake-
cylinder pressure for this purpose, since the
same will then be automatically suppiled at
each application of the brakes. The opera-
tion of this form of my apparatus will then
be as follows: When the brake system 1s not
charged with compressed air, the valve de-
vice occupies its normal position, as shown
in Fig. 2, and as the same is charged up the

air feeds through the equalizing-groove 20

around the piston 5; so that said piston 1s
halanced as to air-pressure, which 1s substan-

tially equal to that ot the auxiliary reservolr, :

and the piston 8 is held seated tight against

65 the gasket at the outer end of its chamber.

788,112

This normal position of the valve device cor-
responds to what is called the ‘““heavy-load ”
position, since all ports are closed by the slide-
valve and the blow-down valve is cut off from
communication with the brake-cylinder, so
that the full or maximum braking power will
be obtained. When a train of’ cars is made
up and it is desired to set the valve devices
on the respective cars to operate for either
licht or heavy braking, according as the cars
are empty or loaded, air 1s admitted to the
litt-cylinders. In the present 1nstance this
2ir is derived from the brake-cylinders and is
supplied automatically upon the irst or test
application of the brakes, that is usually made
before starting. The pressure in the lift-cyl-
hder tends to force the piston down and lift
a portion of the car, and the area of sald pis-
ton and the leverage is so arranged that the
pressure will be sufficient to actuate the 11ft-
piston on empty cars, while-1t will not be sat-
ficient to actuate the same on loaded cars. If
then the car be empty, the piston 35 will move
down past the port 33 and admit pressure to
the large piston 13, which is sufficient to over-
come the higher pressure acting on piston 3
and move all three pistons with the slide-valve
to the left. As soon as the slide-valwve has
moved far enough to connect ports 24 and 27
by the cavity 28 the chamber 2 behind the pis-
ton 5 is exhausted to the atmosphere through
passage 31 and ports 27 and 24. The auxil-
jary-reservolr pressure acting on piston 5 then
assists in completing the movement of the
valve and holds the piston firmly against its
gasket, with the ports 21 and 22 communicat-
ing through the cavity 23 of the slide-valve.
This corresponds with the light-load POS1-
tion of the valve, and the blow-down valve 1s
in open communication with the brake-cylin-
der through passage 32 and pipe 37, so that
the brake-cylinder pressure will be reduced
at each application to the amount for which
the blow-down valveisset. When the brakes
are released after this first application, the
lift-piston 35 returns to 1ts normal position
at the upper end of its cylinder and remalns
there throughout the period of licht-load brak-
ing, since the piston 5 now holds the valve in
the light-load position as long as pressure re-
mains in the auxiliary reservoir. During sub-
sequent applications of the brakes the excess-
ive brake-cylinder pressure will quickly es-
cape at the blow-down valve, and therefore
will not accummulate a sufficient degree ot

pressure on the lift-piston 55 to move the

same downward. The auxiliary - reservolr
pressure in the valve-chamber now holds both
pistons 5 and 8 pressed firmly against their
respective gaskets, thus preventing leakage.
The apparatus remains in this position dur-
ing the operation ot the train and until the

air leaks off the car, which usually oceurs
when the car is cut out and shifted to a siding
tor loading or other purposes, at which time
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the spring 19 automatically returns the valve
to heavy-load position.
1S again coupled up In a train the valve will
be 1n heavy-load position, and at the first ap-
plication of the brakes the valve will be an-
tomatically set for light or heavy braking,
according as to whether the car remainsempty
or has been loaded. If the car isloaded. the

alr-pressure admitted to act on lift-piston 35

will not be great enough to push the same

down against the weight of the load acting on |

lever 36, so that no air will be admitted to the
large piston 13 to move the valve, which will
then remain in its heavy-load position with
the ports closed and the blow-down valve eut
out.

Referring nowto the modification illustrated
on dheet 2 of the drawings, I have shown my
ivention applied to a load-brake apparatus

employing an additional or supplemental res- -

ervolr and anadditional feed-pipe connection,
such as covered by my prior pending applica-

- tion, Serial No. 123,145, filed September 12.

N

L

1902,
equipment comprises train-pipe 40, branch
pipe 41, triple valve 492, auxiliary reservoir
33, brake-cylinder 39, and supplemental res-
ervolr43.  Theload-regulated valve device is
connected up in substantially the same man-
ner as shown on Sheet 1, with the exception
that the slide-valve is provided with ports for
controlling communication between the two
reservolrs and with the additional feed-pipe
istead of controlling communication between
the brake-eyvlinderand blow-down valve. For
this purpose the slide-valve seat is provided
with port 46, connected to pipe 45, leading to

the supplemental reservoir, port4S, connected.

by passage 51 with additional feed-pipe 44,
leading to the piston-chamber of the triple
alve, and exhaust-port 47, leading to the at-
mosphere. The shide-valve T contalns cavity
49 for connecting ports 46 and 47 when. in
light-load position and port or noteh 50 for
opening port 48 to the valve-chamber and
reservolrs when in heavy-load position and
also cavity 28 for connecting ports 27 and 94
in light - load position, as before described.
When the valve is in its normal or heavy-load
position, as shown in the drawings, the port
46 13 uncovered and the port 50 registers with
the port 43, so that the supplemental reser-
VOIr 1$ 1n open communication with the aux-
tliary reservoir and the additional feed-pas-
sage 1s open to both reservoirs, thereby giv-
Ing maximum braking power. The operation
of this form of my deviece is similar to that

before described and will now be readily un- |

derstood.  When the car is empty, the first
application of the brakes operates to admit air
to piston 15 to move the valve to light-load
position, and as the cavity 28 connects ports
27 and 24 the chamber 2 is exhausted to the
atmosphere and the air-pressure acting on the
inner face of piston 5 holds the valve in light-

Then when the car

According to this construction the car

&

load position, as before described. In this

position the ports 46 and 48 are closed, there-

by cutting off the supplemental reservoir and
additional feed-passage, while ports 46 and 47
are connected by the cavity 49, so as to bleed
the supplemental reservoir to the atmosplere.
The brale apparatus then operates with the
single auxiliary reservoir capacity, o1ving the
light braking power designed for empty cars.
When the air leaks off from the brakesystem
of thecar, the spring 19 automatically returns
the valve to heavy-load position. |

It will now be evident that 1 have provided
an improved automatic valve device adapted
to be used in connection with various forms
of load-brake apparatusand toadjust the same
for light or heavy braking, according to the
loacd upon the car.

Having now described my invention, what
I claim as new, and desire to secure by Letters
Patent, 1s—

L. The combination with a fluid-pressure

brake apparatus adapted to operate with [ieht

braking power or with heavy braking power,
of a device for adjusting the apparatus to

to the load on the car, and means normally
tending to shift said device to ““lheavy-load
position.

2. In a fluid-pressure bralke apparatus, the
combination with a device tor adjusting said
apparatus to operate either with light bralk-
ing power or with heavy braking power, ac-
cording to the load, of means controlled by
the fluid-pressure of the brake system tor
normally shifting said device to its ““heavy-
load” position.

5. In a fluld-pressure brake apparatus, the

combination with a valve device for adjusting -

sald apparatus to operate either with [1oht
braking power or with heavy braking power,
according to the load, of means normally tend-
ing to shift said valve deviece to its *“heavy-
foad ™ position. |

4. In a fluid-pressure brake apparatus, the
combination with a valve device for adjustine
sald apparatus to operate either with light
braking power or with heavy braking power,
according to the load, of means controlled by
the flurd-pressure of the brake system tor nor-
mally shifting said valve device to its ** heavy-
loacd ” position.

5. In a fluid-pressure brake apparatus, the
combination with a valve device for adjusting
sald apparatus to operate either with lioht
braking power or with heavy braking power,
according to the load, of means actuated by
he Huld-pressure of the brake system for
holding said valve device in its “*light-load”
position when adjusted to that position.

6. In a Huid-pressure brake apparatus, the

- combination with a valve device for adjusting

sald apparatus to operate either witly lieht
braking power or with heavy braking power,
according to the load, of means controlled by
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the fluid-pressure of the brake system for ! pressure connected with said valve, mechan-

holding the valve device in its light-load po- !

sition when set to that position and for re-
turning said valve device to its normal heavy-
load position when the pressure leaks off the
brake system.

7. In a fluid-pressure brake, the combina-
tion with a valve device controlling ports tor
securing either light braking power or heavy
braking power, of a pressure-operated litfting
mechanism for controlling the adjustment ot
said valve device. -

3. In a fluid-pressure brake apparatus, the
combination with a device for adjusting said
apparatus to operate either with light brak-
ing power or with heavy braking power, of
a pressure-operated lifting mechanism for con-
trolling the adjustment of said device.

9. In a fluid-pressure brake apparatus, the
combination with a pressure-actuated valve
device controlling ports for adjusting the ap-
paratus to operate either with licht braking
power or with heavy braking power, of a pres-
sure-operated lifting mechanism and means
operated thereby for admitting fluid under
pressure to actuate said valve device.

10. In a fluid-pressure brake apparatus, the
combination with a device for adjusting said
apparatus to operate either with light brak-
ing power or with heavy braking power, of a
pressure - operated lifting mechanism, and
means governed thereby for admitting Auid
under pressure to actuate said device.

11. In afluid-pressure brake apparatus, the

combination with a valve device for adjusting.

said apparatus to operate either with light
braking power or with heavy braking power,
of a pressure-operated lifting mechanism for
controlling the adjustment of said device, and
means for holding said valve device initslight-
load position when adjusted to that position.

12. In a fluid-pressure brake apparatus, the
combination with a valve device for adjusting
said apparatus to operate either with light
braking power or with heavy braking power,
of a lifting mechanism operated by brake-
cylinder pressure for controlling the acljust-
ment of said valve device, and pressure-oper-
ated means for holding sald valve device In
its light-load position when adjusted to that
position.

13. A valve device for air-brakes, compris-
ing a valve controlling ports for securing
either licht braking power or heavy braking
ower, a piston connected to said valve and
normally balanced as to fluid-pressure, mech-
anism governed by the load on the car for ad-
justing said valve and means for releasing
fluid-pressure from one side of said piston for
holding the valve in the position to which it
1s adjusted. |

14. A valvedevice for air-brakes, compris-
ing a valve controlling ports for securing
either light braking power or heavy braking

‘power, a piston normally balanced as to fluid- |

ism for adjusting the position of said valve,
and means for releasing pressure from one
side of said piston for holding the valve in 1ts
adjusted position.

15. A valve device for air-brakes, compris-
ino a valve controlling ports for securing
either light braking power or heavy braking
power, a piston normally balanced as to fluid-
pressure connected with said valve, mechan-
ism for adjusting the positionof the valveac-
cording to the load on the car, and means con-
trolled by the movement of said valve for re-
leasing pressure from one side of said piston.

16. In a fluid-pressure brake apparatus, the
combination of a valve controlling ports for
adjusting said apparatus to operate either with
licht braking power or with heavy braking
power, a piston normally balanced as to fluid-
pressure connected with said valve, a spring
actine to move said valve to its ‘" heavy-load”
position, mechanism for shifting the valve to
its light-load position and means controlled
by the movement of the valve toits light-load
position for releasing pressure from one side
of sald piston.

17. In afluid-pressure brake apparatus, the
combination of a valve controlling ports for
adjusting the braking power of the apparatus
according to the load, a piston normally bal-
anced as to fluid-pressure connected to said
valve, ports also controlled by the valve for
releasing pressure from one side of sald pis-
ton, and pressure-operated means governed
by the weight of the load for moving sald
valve from its normal position.

18. Ina fluid-pressure brake apparatus, the
combination of a valve controlling ports for
adjusting the braking power of the apparatus
according to the logd, a piston normally bal-
anced as to fluid-pressure connected with said
valve, means controlled by the movement of
the valve for releasing pressure from one side
ot said piston, another piston for moving sald
valve and means governed by the weight ot
the load for admitting fluid under pressure to
said last-named piston.

19. In a fluid-pressure brake apparatus, the
combination of a valve controlling ports for
adjusting the braking power of the apparatus
according to the load, a piston balanced as to
fluid-pressure in its heavy-load position and
connected to said valve, ports also controlled

7t

8¢

by the valve for releasing pressure from one

side of the piston when the valve is moved to
licht-load position, fluid-pressure mechanism
for shifting the valve to its " light-load” po-
sition, and a spring for returning the valve to
its ‘‘heavy-load?” position.

90. In afluid-pressure brake apparatus, the
combination of a valve-casing communlcating
with the auxiliary reservoir of the brake ap-
paratus, a piston and valve 1n sald casing,
ports controlled by said valve for adjusting
the braking power of the apparatus according
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to the load, a spring for holding said piston
and valve in normal heavy - load position,
means tor balancing the pressure on opposite
sicles of the piston in its normal position and

piston when moved to light-load position. and
mechanism for moving said valve to its light-
load positicn.

21. Ina fluid-pressure brake apparatus, the |

combination of a valve controlling ports tor
adjusting the braking power of the apparatus
according to the load, a piston for moving the

piston for holding the valve in said position.
“)¢)

adjusting the brakine power of the apparatus

according to the load, a spring for normally |

holding said valve in its heavy-load poslition,
a piston for moving the valve to its light-load
position and
valve in said light-load position.

23. Inafluid-pressure brake apparatus. the

combination with a valve - casing and valve

of a piston loosely connected with the valve
tor making a tight joint with the casing, and |

means engaging the outer side of the piston
tor moving said valve.
24. Ina fluid-pressure brake apparatus, the

controlling ports for adjusting the brakine

power ot the apparatus according to the load, |
‘alvein one direc-
piston loosely con- |

of a piston for moving said
tlon, and another smaller -
nected with said valve and opposing the move-
ment of the lareer piston.

25. Inafluid-pressure brake apparatus, the
combination with a valve-casing in open com-
munication with fluid-pressure from the brake
svstem and a valve therein controlling ports

moving said valve to its light-load position, a
smaller piston loosely connected to said valve

and opposing the movement ot the larger pis-
ton, and another piston for holding said valve
in light-load position.

mental reservoirs, of a valve device for con-
trolling communication between said reser-

volrs, and automatic means for normally

shifting said valve device to open such com-
munication. .
2¢. 'The combination with a fluid-pressure

In a fluid-pressure brake apparatus the |
combination ot a valve controlling ports for |

- vice for controlling said _
, - governed by the Huid-pressuare of the bralke
combination with a valve - casing and valve |

brake apparatus having auxiliary and supple-
mental reservoirs, of a valve device for con-

. trolling communication between said reser-
ﬁ - voirs, and means controlled by the fluid-pres-
for releasing pressure from one side of the .

sure of the brake system for normally shift-
ing sald valve device to open such communi-

-~ cation.

28. T'he combination with a fluid-pressure
brake apparatus having auxiliary and supple-
mental reservoirs, of a valve device for con-

trolling communication between said reser-
- voirs, and means actuated by the fluid-pres-
valve to its light-load position and another |

sure of the brake system for holding the valve
cdlevice in position to close such communication
when adjusted to that position.

29. The combination with a fluid-pressure

- brake apparatus having auxiliary and supple-
mental reservoirs, of a valve for controlling

communication between said reservoirs, and

- means controlled by the Hnid-pressure of the
another piston for holding the -

brake system for holding the valve closed
when set to that position, and means for au-
tomatically opening said valve when the pres-

_ sure leaks off the brake system.
controlling ports for adjusting the braking
power of the apparatus according to the load,

30. The combination with a fluid-pressure
brake apparatus having auxiliary and supple-
mental reservoirs, a passage for connecting
sald reservoirs together, and an additional
feed-passage for said reservoirs, of a valve de-
passages, and means

system Tor normally shiftine the valvedevice
to open said passages. |
31. The combination with a fluid-pressure

‘brake apparatus having auxiliary and supple-

mental reservoirs, a passage for connecting

- the same together, and an additional feed-pas-
sage therefor, of a valve device for control-
ling said passages, and means actuated by the

uid-pressure of the brakesystem for holding
the valve device in position to close said pas-

- sages when adjusted to that position.
for adjusting the braking power of the appa- ;
ratus according to the load, of a piston tor |

32. The combination with a fluid-pressure
brake apparatus having auxiliary and supple-
mental reservoirs, of a valve-casing in open

- communication with the auxiliary reservoir,
for maintaining a tight joint with the casing |

a port 1n said casing communicating with the

- supplemental reservoir, a valve controlling

sald port, a piston normally balanced as to

- fluid-pressure and connected to said valve. and
26. The combination with a fluid-pressure
brake apparatus having auxiliary and supple-

a port controlled by the valve for releasing the
pressure from one side of said piston.
In testimony whereof I have hereunto sct
my hand.
HARRY R. MASON.
Witnesses:
PaorL CARPENTER.
ALBERT C. HowARD.
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